y"ﬂ Trinity River Authority of Texas

= Enriching the Trinity basin as a resource for Texans

Environmental Flows and the
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Scope (Generally):

— Intensive Field Work
— Data Processing

— Modeling

— Analysis

— Reporting
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Background

* Project Intent:
— Fill data gaps
— Provide information for adaptive management

— Demonstrate what is happening in the system at
the SB3 flows

— Not intended to recommend flows

* Presentation Intent:
— Infomercial
— Summary of a Summary of a Summary




Background

e Research Goal:

— Evaluate the SB3 Flow
standards at 4 locations
in the Trinity River

— USGS Gages:

Grand Prairie

Dallas (444 surrogate)

Oakwood

Romayor
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High Flows

June 2015, RM 444 ~ 65,000 cfs




High Flows




High Flows




High Flows

* Flooding and high releases in 2014, 2015 & 2016

Cumulative Flow at Oakwood for 2014, 2015, and 2016
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High Flows

Annual Cumulative Flow at USGS Gage 08065000 Trinity River near Oakwood
(1925 - October 22, 2018)
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Field Work




m
Q
=
°
Q
n

ry

t

me

Bathy




Riparian Analysis

PN
S Ak

* Tree coring at
Oakwood

* Many cores rotten
from extended e S N
flooding in 2015/16 @ 7N S_*y



Data Processing - Survey

* Bathymetry
— M9
— Wading rod
* Topography
— RTK GPS
— Total Station

 DTM
7 — LiDAR
— USGS Topo
— USGS DEM




Results
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Modeling & Analysis

* |nundation modeling
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XS Migration Comparison

 River Mile 444 — Downstream of the failed
lock structure
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Inundation
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Riparian Recruitment Analysis

* Trees at Oakwood

Trees
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Riparian Recruitment Analysis

e Seedlings at Oakwood

Seedlings
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Riparian Recruitment Analysis

e Saplings at Oakwood

Saplings
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Sediment

Site 080486 Cross-section 1
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) Cbl ' Gravel | Sand T,
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Grain Size (mm)

——— 080486 XS1 Channel ——— 080486 XS1 Banks
— -+ Silt, Clay, & Washload <0.0625mm -+-++- Sand 0.0625-2mm

— — = @ravel 2-64mm Cobbles 64-256mm

| Channel shear stress (Ib/sf) and transportable grain size
XS2 Mid XS1 Upstream - Riffle

Table 1. Shear stress causing incipient motion X53 Downstream

Shear stress (T) for transport of uniform sediments Flow (cfs) Shear stress Grain size Shear stress Grain size Shear stress Grain size
Sediment D (in) T (Ib/sf) |Note

Cohesive compacted clay 0.3 |e=0.40

Medium silt 0.001  0.001 0.080 Fine grvl 0.260
Fine sand 0.005 0.003 0.090 Fine gn,-| 0.250
Coarse sand 0.02 ° q

S e 0.110 Fine grv

Medium gravel 0.3

Coarse gravel 0.6

Very coarse gravel 1.3

Small cobble 2.5

Large cobble 5

Note: * = erosion of compacted clay




Baseflow Analysis

= | o ST Two Unique Baseflow
an e W Drivers
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@® Env. Flow Analysis
* Long Term Monitoring Sites




Annual Minimum Flow & Dallas and Tarrant County Population
USGS Gage# 08065000 Trinity Rv nr Oakwood, TX &
USGS Gage# 08062500 Trinty River nr Rosser, TX
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Annual Minimum Flow & Dallas and Tarrant County Population
USGS Gage# 08065000 Trinity Rv nr Oakwood, TX &
USGS Gage# 08062500 Trinty River nr Rosser, TX
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Baseflow Analysis

 Upper TR WQ Compact (Early 1970s)
* NTMWD
* Dallas
* TRA
* Fort Worth

e Return Flow Agreements (Overly Simplified Term:
“Compact 30%”)

* Protect downstream senior water rights and/or
* Instream flows prior to SB3

e SIMPLIFIED Water Rights/Agreements BUT\WAIT
 Dallas 114,000 af/yr
e NTMWD 32% of 63%
* TRA 30%
* Fort Worth 30%




WAM Scenarios

Run 3

— Full water rights utilization
— 0 Return Flows

Naturalized Flows
— Pre-development conditions

Compact 30%

— Full water rights utilization
— Added only “Compact 30%” return flows

Trinity WAM Period of Record 1940-1996



WAM

WAM CP 8WYGP WAM CP 8TROA WAP CP 8TRDA WAM CP 8TROA WAM CP 8TROA WAM CP 8TROA
usGs West Fork Trinity Ri Prairie, TX USGS Gage 08057000 Trinity River at Dallas, TX USGS Gage 08065000 Trinity River near Oakwood
At NG Return Fows **Full Auth with ONLY Compact Minimum Naturatized Flows **Full Auth with ONLY Compact Minimum Naturalized Flows n3) **Full Auth with ONLY Compact Minimum Naturalized Flows
Return Flows (Run 3 Compact Mod) Return Flows (Run 3 Compact Mod) ’ Return Flows (Run 3 Compact Mod)
ofs ofs cfs cfs cfs ofs cfs cfs cfs ofs ofs cfs cfs cfs cfs ofs s s cfs cfs cfs ofs ofs cfs cfs cfs
Winter | Spring | Summer | _Fall _|Winter _[spring___[summer_|Fal Winter | _Spring | Summer | _Fall _[Winter _[spring___|summer_|Fal Summer Fall Winter | Spring | Summer | _Fall _[Winter _[spring __[summer_|Fall
Base Base Base Base [Base Base Base |[Base Base Base Base Base [Base Base Base [Base Base Base Base Base [Base Base Base |Base
a5 a5 35 35 5 35) 35| 50 B 340 450 250 260 340 450 250) 26

1940 42| 150) 631] 235 740 422|168 792 672 151] 2211 2651 3670 2081 6293 5100 7260] 437
1941 780) 1467 2775) 722 1063| 1843 3200 1421 1077 236} 6183 8764 11316 1292 8307] 11603 15143] 298
1942 d 5170) 518] 305| 134 6065) 811] 770) 147] 133 1196] 21791 2184 1765 2068| 30205 5996 386
1943 68| a12] 153] 74 140 1161 400) 0 108] 17] 1148 2682 2966| 776| 1831 8754] 4308|1469
1944 131] 209) 71] 88| 538 1247 243 287 311, 5 2551 12269 2143 482 6as0] 17002 2934 87
1945 49| 2339 260| 75| 1137 3547 694 457] 807 150 2278] 25267 5116 958] 750 30824  8039] 33
1946 564 561 19| 330) 1425 1063 493] 868] 1075 235 5723 6967 5753 4153 7670 7860
1947 254 398] 19| 88| 564 901 281 203 559) 23] 3042 4772 1021 12| 2069] 1274
1948 359 298 87 a3 852 513 215) 31] 642 1332 6281 787 281 1308] 114}
1949 210 1782 357 131] 368| 2714 748 612| 537 147} 470 616] 2980 754 4287] 2104
1950 526| 843] 981 423 837) 1879) 506 642 1055 189 5722| 5585| 1379) 1005 3907|260
e I BT N N B icr ; o T — i
1952 72 147] 76) 70) 106 300 86 153 123 2)) 802 1326 1155 335| 1253 451
1953 55 179) 61] 76| 65| 466 130) 481 1 69) 981 2281 387, 385| 313 927
1954 60 80| as| 50| o8| 315) 31] 14] 128] 5| 673] 987| 266| 936| 1205
1955 sﬂ 125| 74 54 51] 318] 320 152 9| 19] 790| 1337 75, 346| 36
1956 54| 106] 52 48] 158 262 65 93 106] 9 98 911 251, 349) 463
1957 74| 3777 944 173] 317 7669 1189| 669 199] 205 967, 9405| 8411 4044 7543
1958 58 1458 55 138] 127 2527 107 153 267 20 1047] 12328 882 659 155
1959 58 81 125 395| 131 104 a18] 1680 211, 297} 2311 2501 2324 1698 4802]
1960 291] 143] 70) 7] 751 329) % 124 536 E 7658 1203 588| 427 500
1961 169) 149 218] 82| 520 393 440) 133 461, 23 8987 2923 1902| a71] 1297
1962 83 99) 236| 362| 243 285 1024] 136]] 172| 453 1335 1532 1319) 1439 6063
1963 66| 185, 54 a1 68| 625) 4| ol 109| 243 1535 392 223
1964 124 180) o1 223 201 560) 217| 152 187 558} 933 833 469 1542 723
1965 48| 671] 77 110) 861 132] 155 297 803, o3 2244 5202 1113 505| 109)
1966 105| 1127 236| 130) 223 2675 463] 342 181 59) 7aa] 11754 1302| 699) 1077
1967 85 160) 97 84 112 404 380 121 194] 30| 1672 980) 676 1834 6203
1968 201] 913] 12| 83| 517 2294 303 107] 421, 57 2308 14956 1880) 06| 1083
1969 188] 1355, 85| 209) 492 2731 171 410) 278 65 1739] 14548 1327 725| 106
1970 360) 1205 59) 158] 634 2082 62 353 515, 146 1540) 7809) 921, 1297 329
1971 710) 104 12| 330) 1221 181 247 592 1375 244 2500 613 947 2291 6052
1972 192] 134 22| 160) 283 697| 0| 319 247 114 3534 752 312 871] 1949
1973 180) 561] 731 298| 399 1101 1235 742 483 325 3079) 8815 7343 5361 519
1974 211] 147] 179) 926 337 362 300 2209 90| 696} 6112 2379) 1123 8196 15354}
1975 723] 1097 740) a1] 1131 1555|1681 ol 1517 7236) 9425| 3321 242 a9
1976 124 376| 115) 138] 249) 29| 313) 468] 330) 53 1720 5019) 3284 1827 2883
1977 275| 1474 49) 3| 487 2492 44 8 510) 10] 3734) 9154 1384 334 21
1978 111] 165, 6 92 137] 39| 108| 86| 210 15 864 1727 473 527 45
1979 206 983 388 65 342 2364 581 4] 370 5 1804 5054 2379 434 400
1980 45| 358] 22| 158] 334 52| 18 440) 330) 117 1898 3505| 468| 42| 111)
1981 115| 322 303] 2125 170) 970) 63| saal 203, 1439) 681] 2245| 3926 16357}
1982 290) 2721 1221 100) 497 3650 _1700) 93 901, 32} 2722 8621 5992 87
1983 131 261] 233] 121] 231 589 a73 126] 383 59 2182 3919) 1528 89)
1984 225| 307 55| 162| 610 47 54 361] 660) 108 2257 2354 473 3019
1985 160) 571] 103] 131 543 1472 287 538 615, 167 6038 5705| 817 5449
1986 233] 35, a1 127] 500 1147] 1375 372 377 13 6192 5265| 6058 389]]
1987 383] 754] 644] 69) 951] 1448|1005 66 664 47 3208 4725 3628 689}
1988 112] 12| 12| 120) 211 217] 267 139 259) 3 879) 1538 637 2085
1989 322 2217 2845 101] 754) 4901 4277 168 722 40 1788  12514] 11202 595
1990 341] 6463 377 140) 570 7787 745 243 773 35 3573] 31193 2951 159]]
1991 2734 86 27| 1472 3707 863 640] 2402 4800 534) 17240] a8 1717 3573 10957]
1992 1885 171 1048 207 2462 1579] _ 1399] 32| 3285 143} 16281 11064] 3688 5358|226
1993 764 795 170 581 1256 1379) s02| 1359 1566 339) 6298 8640 1436 3144] 7989
1994 424 802 129) 704 713] 1360) 350] 1500 800 637] 9030 8279 1763 482012767}
1995 2 326| 1976 241 123] 481 2591 674] 121 650) 17] 2993] 20690 2179] 2029|1023
1996 112 315| 182| 153] 513] 514 309 200] 1509 15| 53)) 1708 941 775 1000 761
Mean 323 320 896, 357 25)) 574 1556] 627] 590) 616 164) 3406 6699 2428 3830 338

% Years

Target [l 75 80.7% 100.0% | 100.0% | 98.2% | 100.0% | 100.0% | 100.0% | 94.7% | 89.5% 96.5% 1000% | 1000% | 98.2% | 100.0% | 100.0% | 100.0% | 98.2% | 93.0% 98.2% 89.5% 100.0% | 100.0% | 100.0% | 965% | 100.0% | 100.0% | 94.7% | 91.2%
Met

*Most recent TCEQ Published WAM - Trinity River Basin WAM Run 3, Full Authorized Diversions, 100% Reuse, Last Updated 10/7/2014
**Run 3 Compact Mod was adapted from the most recent TCEQ Published WAM - Trinity River Basin WAM Run 3. Parameters: Full Authorized Diversions, Only NTMWD, TRA, FWVC, Dallas S5 and Central Modified Reuse CI cards added, Created 20171026. Modification parameters include:
CI Cards from WAM Run 8 (min monthly discharges 2001-05) for the Upper Trinity River Water Quality Compact (Compact-NTMWD, TRA, TRWD, Dallas) were adjusted to reflect current permit and/or Compact agreements as follows

2) Dallas Central (837) and Southside (840) are required by permit to discharge 114,000 af/yr for Lake Livingston & Environmental Flows

b) North Texas Municipal Water District (NTMWD) is required by permit to let flow downstream 32% of their total in-basin derived supplies return flows (Control Points B63, B213, 871, B43, B42,& B76)

According to Region C (2016), 63% of NTMWD raw water supplies are from in-basin reservoirs, so selected NTMWD CI cards were adjusted to 63% for all values and control points (above), then 32% of that value was proportioned out based on the original monthly proportions.
<) TRA Central (B66), Ten Mile Creek (8135), and Red Oak Creek (262) were adjusted to 30% per agreements with Houston to protect water in Livingston and the Compact
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Table 11, SB3 flow as:essment - 08044+ Dalla:

Results Summary

Tablz 14, 5B3 flow azzessment - 020075 Romayor.

Site 050444 — Dallas
Aszsezyment of SB3 Flow Standards

Site 030075 — Romayor

Assessment of 5B3 Flow Standards

Winter | Spring | Summer | Fall Winter Spring | Summer | Fall
Subsistence _ Subsistence
o b e s Iﬁ;ﬁ 3-'Yff= H{fﬁ 1=Yfﬁ 495 chs | TO0ch | 200efs | 230 chs
o s 53t " BEisfing or water A — p—— - - =
rights'refurn flow agreements* | 100% | 100% | 100% | 100% Flaw z 'a“'ﬂzi?mem“mﬂ%:?%?ﬁff 10%._,; ],;fm ][:-E‘::; ],;fm
SELWG goal: aremat| N Ha Hz Ha SBIWQ zoals mamet| N W Wz W
Base Flows Base Flows
&0 cfy T cfs Al ofy &0 cfy 375 of 1150 cfs 575 ofs 535 of
Flow is satisfied by exising or fuure water | ¥ ¥ ¥ ¥ - — _ 2t == CELA =
righse return fow zzreements® | 100% 100% | 932% | 100% Flow is sausfied by existing or futwe water | ¥ | ¥r2020-N L T
SE1WQ goal: e met| | Mz TO-T Na Na rights renunﬂr-:m ASTRRmENTE }{IIII.m 2030-T0 -¥ 100% 100%
Terap — SB2 W) zoals are met| Wo dzia Mo data Mo data | Mo data
Ve High Flow Fulses
i E! I-Eer El l: H { !' 1 5 H
High Flow Fuls T A000 cfs | 10,000 cfx | 4,000 cf 4000
Trigger | TM0cfs | 4,000 cfs | 1000 cfs | 1,000 cfs Duration| 7 davs 9 days & days cfs
Dharation | 3 davs 9 davy & davs & davy & davy
Sediment and Channel Mamtenance Sediment and Channel Maintenance
Moves dominant sediment througshnffies | ¥ ¥ ¥ ¥ Moves domirant sediment throushriffles| ¥ Y Y ¥
Moves dominant sediment throuzhpoals | ¥ ¥ ¥ ¥ Moves dominant sediment throuzh pools | ¥ Y Y T
Moves dominant riffle sediments ‘”;;‘5‘: H N N N Maves dominant rifhe sediments through| | ¥ T ¥ Y
Riparismn trees Ripari paol:
Imumdates riparian tree speciss M M N M parian trees — -
Toandates 50% of the ripanaz area || N N N N Luncates Hpanian e specie:| N N N N
Tmumdatss too long W N N N Immdates 30% of the rparian area N N N N
If no imundation, what Sow would beginto | 18,000 cfx (3 recent events == 5 dayz)*=* [nundates too lonz] M il N N
mundate riparian arsa If po immdation, what flow wounld bezin to LB Q00 cfs (26 recent events »= 3 dayz)**
Connection to Floodplain immdate fparian area
On-chanrel backwater habifatz H H N H Connection to Fleodplain
Off charme] backwater (b and zullie:) | M N M On-chamnel backwater hakitats M N N N
(OCEW Off channe] backwater (trihand gullies H N H H
If nv connection, what Sow would begin to 7000 cfs (16 recent events == 3 dayz)*=+* IfE'l'_'-BT.'l'g
conmect OCBW Tf no connection, what flow would begin to | 12,000 cf5 (33 [ecent events >= 3 days)**
What flow 2 overbank? n'a comnect OCEW
Madonal Weather Sarvice Flood T:rigga!. Mot Available TWhat flow is overbenk? Tl:'.l:":l':l o= {3 TeCRRt &Tenis = 3 d.l"-'E:I*‘

Motes:

* - See Bection 3.4 for additional mformation and metheds, peried of record, and relizbility.
*= - zoal may oot be met m some backwater lecations during portions of an aeusually kot

ST Afternoon

#=& . For most recent 10 vear peripd 2007-08-01 throggh 2017-08-31

MWatipnal Weather Service Flood Trigger:

Mfinpr — 36,630 cfaMloderate — 93,125 f:

Mites: * - See Zacton 3 4 for additional information and methodz, pertod of record, and

raliability.

** - For mozt recent 10 year period 2007-08-01 thopush 2017-08-31




Summary of a Summary of a Summary

GP

Dallas (444)

Oakwood

Romayor

W |Sp|SulF

W |Sp|Su]|F

W |Sp|Sul|F

W |Sp| Su]|F

Subsistance (cfs)

19 | 25 | 23 |21

26| 37 | 22 |15

120 | 160| 75 |100

495|700 |200 | 230

Satisfied by existing or future water rights/return flows? Y Y Y Y
Base 45 | 45 | 35 | 35|50 | 70 | 40 | 50|340 | 450 |250 |260 [875| 1150 |575|625
Satisfied by existing or future water rights/return flows? Y Y Y Y - Post 2030
Pulses 300|1.2k |300|300 |700| 4k | 1k | 1k |3k | 7k |2.5k | 2.5k|8k | 10k |4k | 4k
Sediment Regime Satisfiactory? Y Y Y Y
Riparian Inundated?| No Riparian Data N N No Data
Overall Floodplain Connection? N N N N
What would connect Off Channel Back Water (OCBW)? 5,000 7,000 13,000 12,000
What would connect the Overbank? 30,000 25,000 30,000 70,000

— Base and subsistence flows are satisfied by

contracts and water rights

— SB3 Pluses move sediment through the system

— SB3 Pulses do not inundate riparian areas or
overbank




Phase lll, Current Status




Phase |ll, Current Status




Phase Ill, Current Status

®*8Temp°C @150DO0 mg/L * 19 Chlorophyll ug/L  ® 21 BGA-PC pg/L




Phase lll, Current Status

e Additional Survey

e >26 inches of rain at DFW in September
/October (to date)
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SB3 Adopted Flow Standards

8049500 8049500
Grand Prairie Dallas
Season | Subsistence cfs | Base cfs Pulse cfs Season | Subsistence cfs | Base cfs Pulse cfs
Trigger 300 cfs Trigger | 700 cfs
Winter 19 cfs 45 cfs | Volume | 3,500af | Winter 26 cfs 50cfs | Volume | 3,500 af
Duration | 4 days Days 3 days
Trigger 1,200 cfs Trigger | 4,000 cfs
Spring 25 cfs 45 cfs | Volume | 8,000af | Spring 37 cfs 70cfs | Volume | 40,000 af
Days 8 days Days 9 days
Trigger | 300 cfs Trigger | 1,000 cfs
Summer 23 cfs 35cfs | Volume | 1,800 af | Summer 22 cfs 40 cfs | Volume | 8,500 af
Days 3 days Days S days
Trigger 300 cfs Trigger | 1,000 cfs
Fali 21 cfs 35cfs | Volume | 1,800 af Fall 15 cfs 50 cfs | Volume | 8,500 af
Days 3 days Days 5 days
8065000 8066500
Oakwood Romayor
Season | Subsistence cfs | Base cfs Pulse cfs Season | Subsistence cfs | Base cfs Pulse cfs
Trigger | 3,000 cfs Trigger 8,000 cfs
Winter 120 cfs 340 cfs | Volume | 18,000 af Winter 495 cfs . 875¢cfs | Volume | 80,000 af
Days 5 days Days 7 days
Trigger | 7,000 cfs Trigger 10,000 cfg
Spring 160 cfs 450 cfs | Volume | 130,000 af | Spring 700 cfs 1150 cfs | Volume | 150,000 af
Days 11 days Days 9 days
Trigger | 2,500 cfs Trigger 4,000 cfs
Summer 75 cfs 250 cfs | Volume | 23,000 af | Summer 200 cfs 575 cfs | Volume | 60,000 af
Days 5 days Days 5 days
Trigger | 2,500 cfs Trigger | 4,000 cfs
Fall 100 cfs 260 ¢fs | Volume | 23,000 af Fall 230 cfs 625 cfs | Volume | 60,000 af
Days 5 days Days 5 days




Instream Flow Studies
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Instream Flow Studies




Project Planning & Recon

2011 & 2013 Longitudinal (435 miles)




Water Rights Analysis (WAM)

WAM CP 8WYGP

USGS Gage 08049500 West Fork Trinity USGS Gage 08057000 Trinity River at

WAP CP 8TRDA

WAM CP 8TROA

USGS Gage 08065000 Trinity River

River at Grand Prairie, TX Dallas, TX near Oakwood
iﬁivB(aci‘:) 45 45 35 35 50 70 40 50 340 450 250 260
m Y Sp Su F W Sp Su F WY Sp Su F
Full Auth.
NO Return
Flows (Run 75.4% 96.5% 80.7% 77.2% 86.0% 96.5% 91.2% 78.9% 94.7% 98.2% 89.5% 77.2%
3)
Naturalized
Flows 100.0% 100.0% 94.7% 89.5% 100.0% 100.0% 98.2% 93.0% 100.0% 100.0% 94.7% 91.2%
Run3
100.0% 100.0% 98.2% 100.0% 100.0% 100.0% 98.2% 100.0% 100.0% 100.0% 100.0% 96.5%
SB3 Baseflow Targets at USGS Gage
A_bpve - 08066500 Trinity River at Romayor, TX
LIVIﬂgStOﬂ Winter  Spring  Summer  Fall
Average 99% Region H “@:‘;r DEinapes 875 1150 575 230
BT oz 1045 1159 806
Below BT 116 1289 1430 994
. T 25 1387 1539 1070
Livingston BT 20z 1424 1580 1098
Average 96%  HEEEEFTTEENNNNN 1315 1442 1600 1112
BT 27 1456 1615 1122




Project Planning & Recon

2012 Supplemental Biological




SB3 Phase | & Il Data Collection




Hardened Bench Marks (LB and RB)




Survey Grade RTK GPS Data
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Baseflow Analysis

Annual Minimum Flow & Dallas and Tarrant County Population
USGS Gage# 08065000 Trinity Rv nr Oakwood, TX
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e Annual Minimum Flow
Dallas and Tarrant Counties Population (Source: TX Association of Counties)
- & - Projected Population (Source: Region C)




Survey Grade Topo and Bathymetry

08/13/72014










Sediment Samples




Installation / Monitoring of Bank Pins




Riparian Survey




Pressure Transducer Installation
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Automated Game Camera Installation
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High Flow Event
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